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Prepn. of 3 - ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd. -2 -azetidinone - by reacting 

hydroxy ethyl -substd. azetidinone and halofonnate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 
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Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl) -4 -substd . 
-2-azetidinone comprises reacting 3- ( (R) -1 -hydroxy ethyl) -4 , -substd. 
-2-azetidinone and haloformate in presence of pyridine and cpd. of formula 
(I). (R = lower alkyl; n - 1-3). 

Organic solvents are pref. used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6-lutidine . Cpd. (I) is 2 , 4 , 6-collidine . 

USE/ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, ( 3R, 4R) -4 -acetoxy-3 - ( (R) - 1 - hydroxy e t hy 1 ) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2,6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every lh allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt . was stirred at 30 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HC1 (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 - ( (R) -1- (allyl 
oxycarbonyloxy) ethyl) -2-azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat): 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l-4, 6.8Hz), 4.6-4.7 (2H.m), 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
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[tmmi] 3- [ (R) -l-fcKo^>xf;l/] - 

[fti] 




Rttig&T^/l'g^ nttlft^L3<Dg& 

ft&T\zfcfcZ*t2>zkZ¥f'&k'fZ>, 3- [ (R) - 
1- (it&;t^i/#/^xvl^^) ^/U] -4-g 

2 Ett^HSfe 
4!2«(OS!3g& 

[»*«7l fcT<J v ? ><i:2, 6 wi/^i^oSSTKE 

[Bl**8] try ^vfc2. 4, 
E£ $ * z z t *»» fc f 5 3 K*<DKigfe 

[0 0 0 1 ] 

A*»«JBO^*"ti|||flci:Ur*«4 3- [ (R) — 1 

- 2 -TV**;/ ^(owmmmtz. 

[0 0 0 2] 

[ (R) -l-fc Kn^^xf^] */w^*^fk^tt 
TV^o u&»u Ko^^S«^i§m(CioV> 



/U/<^AflA*©*HB* (A) <D»£\ mSRttO-T 

/u#=./\,ftb N-T'J yu^*5/*/u#si/u#OP5**S4 

1 ft©NHS£»»"rSifcE*s*>S i 
[^TDiM^A'X (Heterocycles) 25t 2 
2 11 (1 9 8 7) ] B ft£*fe (B) ^dd 

7 0%KT"Cfc9 [yyr^fy if tr^-frfr 

irrf it+sO (Bulletin of the Ch 
emical Society of Japan) 5 9% 1 3 6 31 (1 9 8 
6) JoAtffh7^Kny X (Tetrahedron Le 

tters) 2 5# 2 7 9 31 (1 9 8 4) ] , 

[ft 2] 




(A) (B) 

(C) ^yyr^fy it? if 4^*^ V1MT>f 
T"-f 3rzf (Bulletin of the Chemical Soc 

iety of Japan) 59# 1 3 6 31 (1 9 8 6) 

O0-7J^*V*/UjK^ (D) iil^t^M 

N-7!);^^/^x/Utt (E) fcJltfN, 
O-tf* (7y^^r^;^x/P) ft (F) 

»*a*»&*ifc. *-t\ iBft-e^aRttico-7!) 

[ft 3] 
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OH 

^OCOCH, 



J—NH 



CO 



0C00CH 2 CH=CH, 
CD) 



OH 

^JL^OCOCH, 
0 J-NCOOCH,CH=CH t 

CE) 



0C00CH,CH=CH, 
^JL^OCOCH, 

^NCOOCHjCH^CH, 

[0 0 0 3] 

[ (R) - 1 -fc Kn^i/3i^/U] -4 2 -T 

■T>i;b*>3- [ (r) -l - (iKftd-^i/*/!/*^* 

[0 0 0 4] 

IC*^, 3- [ (R) -1-t Kndf-v'xf/u] -4- 

fc*y yvtttffli-sta^ttfco-Biftr/wa*^*^ 

fcfcJS*, 3- [ (R) -4 
-ffifc- 2-7if^>V y^p^x^f/Mci^O 

[ft 4] 




R)n 



[I] 



StRM tc RiR * t? O - S^^" * ^ p, tL 

(1) 3- [ (R) - 1 -fc Hn*S/a:f7l/] -4-g 

>hit&® [I] 0 1*fctt2tl£il±t©flfl5ET-eSlS 
3 - [ (R) -1- «* 



»&-rs±E (D ie«io«iij5fe, (3) *r**tt#^ 
-r/u^sfctt^^^/^sji-e&siis (2) E*tf> 

K5t&; (4) n^2*fctt3f*)5±E (1) ftl^L 
(3) Ett«>£!tt&, (5) R#2tt:fc*tf6ffitClI» 
LT^5±E (4) 15*^»i§&, (6) RriM^g 

-c&-5±iB (i) (5) mmosimm, m tr 
**m£t-s±ie (3) ta«<^Siigfe, (8) i+y&ft 

2, 4, 6-a y ^>o#aETi-KJeS*5r tt#»t 
i-5±E (3) Eft^MiSft^Bai-Sfco-CfeS. 
[0 0 0 5] **MW3- [ (R) - 1 - 

/^ttft*®C*J^-CfflV^6tlS3- [ (R) — 1 — fc 
Kn^-Vxf/v] - 4 2 -Tif ^tt, 4 

£fittft^SS:*r1-a3- [ (R) -1-fc Kb^Vi 
Mt5] 



0B 
0 



til] 



*"C«6llf»«:firt4v*iL-CH:, tfBR, § 

*. St*t> L< tt«Jtm5St*ot t J: < , 
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-ocor 3 

R 3 l^&g£WLT^Tt<^T/l^/Ug, 

®^ -s (O) m -R 4 
[ft 6] 

-O-C- Y-R» 

I! . 
z 

[S:*, R s ^ig^&S^ ; tbTV^T 1 bJ:v^r;^^^S, 
3fSg£, Ytt»^ »*HS^*fcHt«£HlS^Sr, Z 

[0006] ±12 ri^s^fLt^rtJ:^//^ 
gj <d rr/v^/vgj tuttt, 

T^ntVK -f y/otVK y?vK ^y^/K tert- 

g£^LT^Tt<fcvvr/u^~A'gj co rr/u^^/i- 
gj t LTfl E««*fctt»tJ4fcO(S«T/^-/u* 

»$K, 4d»-cbtr=/K r»/K -fyyn-^ 

/K 2 -y fvV- 1 -yn^/^^cOCj^T/^^ 

co rr/t^-A-gj turn fiflStt*fctt 

A\ l-^nt^/K 2-ynfc°n/U^^cOC 1 _ 6 T/U 
*-A«##*U\, ±15 rg&g£;f LT^T*>J:v> 
i/^D7M;vlj co ri/^n7^/vSj coffilcoM 

*nT/W*/^SaSfflV*&ftS. ±IE rg^g^^fLTV^ 

*t?7~/K tr^y^/w >^t~/k **i^t^ 

/K fcV*9S*=iyt\ ^5-;K t'ni/^^W 
*U\ ±15 rs^g^WLTV^Tt> e J:^TlJ-/wSj 
co rry-zi/gj ym^/K i-y^/w^iftfi 

JflV*&H5. ±12 rRiftS&tf LTv*TfcJ;^«*« 
Si co rasaSj t urn eix.ll ttlt g 

as, *^tt«s»*>av^wt^is?d<D*5r*«tt*aia4 
3aa<&t>o##*L^. m 



^u-yy/w ^ryy/w -fyf-TVSJ/K 

!J/K t°yyy^K hUryy/K f7^7'/y;K r 
h7/y/K fc'yvvK b*y^;K t'7^K 

ttflHtaSJ: Ltd f n y i^/K t^y -y/K 
yn/K ^7^-^, t 0 7-;K ftt*7'/K 9 Jf- 
7~/K ^^1^f 1 r^/^?i<^*^fflv^bn5o 
[0 0 0 7] ±I2C0T/U^r/K TA'^/K T/l^~ 
/K S/^n7^;K 7U-/K #3?#K«i!taS* « 

S*ifc7 5y£. *;*5^ii^ii87/^7^S 
(Mx.fl v^y^/ur^y^if) , r^yyg. 

g x #/w<^/ug, ^y &^f^yig$T.A'*A'#/i' 
/^e-f/i-g (Mxifl y^A^/w^^/uft^) , ^ 
y 7 ^ /i"g. * y fe 5 vMl^fi^T/u^/u^^^ 7 * 

-fA-g (Mx.fi ^f^;i/7 7^>r/i/4« , 
^ax, fi»r^=^r^/^3K^s (M^fi y H 

(Mx.fl y*-/w^**/w#-/Kcir) x 7U-;wft 

^/l^n/l^g (Mx.fl V 

a^-^-^/wK^/us (Mxifl t°y ^/^^i-^/u^/v 

4 if) , KiKT/m^v'g (Jliil y h*>/, oih^f 
y, n-^on^i;') , fetoT/l>tr=- 
(Mxifl tr=./u*^*>, 2-/n^/Ut^^ 
if) , 7y-;^v'i (fltli, 7a:y*<5/ft4?) , 

xLf-jvtttnZ) . 7 9-yvfti (Mx.ll y^ 

/u*/u7j?=/ws, /Noyy (7-/i> m.m. 3^ 

*) , 117;^/^ (Mx.fl y^/K xf/u, 7n 
tf/ufc^) , ffi^T/L^^^/uS (Mx.fl tT^/u, 2- 
^.n^/w^if) , ijR7y^=;v8 (Mxfl 
/u, ^n^^Jiif) . C 3 . 8 ^^7/^/H (Mx: 
fl v^^n^ntVK is9u7 s f-/i't£l?) , S&g&^F 

111 /cev^L3<@-cfeSo LT^V>btl5T^y 

fc<tv«»*i:UTH ^lx.fl ±12 rgJfeSSr^L 

5 0 ±15T^yS, t Kn^r^i:^;^^i/S^ 

t>i:v^c 1 _ 6 r/^^/^S (Mifl yfvK ^^/K ^ 
n^/u/jrir) , a*»S:*rb'c^rt ii>7 3i^s, 

■tftS^UTU^Tt J:^C 7 . l0 T7^yuS (Mx. 
fl -<y^S^« . hy^/K i/!l^4^«v^ 

H^o iffiC^eT/U^r/WS, y^/ug, C 7 . 10 77 
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tLTft. />nyy|f (0Hx.fi. ^yu^-n, *nn, 
y'n^-ftt) . C^gT/^/U (0tJx.fi, *fvK ^ 
yU, n~:/nfyUftt) , C^T^*/^*^ (0Dx 
fi. * h^>, ynzK^ri/, ft 

if) , C^T^*^;^-;), (0iJxJi, tJn/^^/U, 
yf"^*/V2R=-/^, ^ *7V'*/l'#=/l'ft£) , - Fd 

ftWSJfli^&ftS. IM^fil4^L30gS*Cfc 

©■(?*> So fta>-et>, ©tLTte, ^ 
-CH (R 6 ) COOR 7 

R^ilg^Ty^yi-g^ R 7 (1«SI^ 
-To ] -C*toSft5«ft£##*U\i 
[0 0 0 8] R 6 t$^^tl^Si7;^/^SH*C 

T/v^f/V (0S;ifi, ^fvK ai^yu, n-T^ntX i 
-ynbVK n-y^/K tert-r/^ft if) x S&g 

yt'ftt*) , RftSfc^LT^Tfeiv^i-yK 

^yyK t Ky/uftif^fflv^p>ti5 0 rftb<7)c 

TfcJ:^«fcSfcLTtt, Anyygf (0iJx.fi, 

^nn, ^n^eftif) , C ^T^^/l/t^V 

ft if) , C^eT^^r/V^/^^ (0iJ;tli, *yl^ 
/U, *fyl'#/l'3K ~yW, ^fvl^yUtf^yUftt) N n 

hnftiftfSfflv^ft*. KmSomtll ftv>L3fifiS 

T-fcSo ft^-efc, ±ieR 7 "c^$ns^^^>i//^s 

(DffilS^l T(i, Witf^f^ J* 

/K tert — :/fvK "^S^/K p— ^ h^i^^O^K 

yjc^v-yyK tert-^/V^^^yUv^y/K VT" 
n t>^^ y /K is* f-yl^ 3; ^A"> y /Ugft if 

fc**vu#J:v\ ±5$Lfc3- [ (R) -1-fcKo* 

0flx.fi, ftffl¥0 1-254656, rh7^K 
ny U^ — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , ft 2J_, 5 0 7 (1 9 8 7) , Ifl, 
2 8 , 6 6 2 5 (1 9 8 7) ft if (ClStt^feSrffl^T 

6Cta*T*#5 0 
[0 0 0 9] ±J£Lfc3- [ (R) - 1 - t Kn^x 
^yu] -4-Ift-2-7ff^yy&, {fc^fc [I] 



JCS^SrtJCio-C, 3- [ (R) -1- (Hifc;** 
afvu] -4 

V; >Zm$ttZ>Z. t^-cf £ 0 {frg^ [I] R"C 

yw, 7a fcVvftif(DC 1 _ 3 T/V'^^Sft if^ffl^e>ti,5 
*\ ftUL^^vu***?* U\, nlilft^L3G08$:£r« 
fc>-f#, 2*fctt3##*W\ ffc^fe [I] tLT 
fi, =yy^44f*»*U\ *SI-R 

toJt 2, 6 -A&*J>, 2 , 4 , 6 - ^ y Vj&SSfi L 

K -fftfr*?, *s^T^v^ti5*SSt LTfi, e°y 

^^^2,6-/^^ b°y t 2, 4, 6-3 y 

ft** [i] 

CT*a<0^» [I] ^2«K±iS^UTffl^5^t 

tffc£^ [I] t<&3- [ (R) - 1 - t Kn=^>zc^ 
yu] - 4 -1^- 2 ~7f f ^; y 1 ^/WC^t^ftffl 
*»4T*ii«- 1 - 1 o^e/u^ft, ffJKtti- 
S^yvSft-Cfc-So ^JxJf. 3- [ (R) -1-tKo 
*cis^/v] -4-18-2-7^^^ 1^-yHC^f 

lt, e°y v?>-t 2, e-y^v^v-ett-tH^niiSfo. 
0 1-0. 8^-yu^*t l~l »*L<li 

t 2, 4, 6-3 y ^VTil^nmil^O. 0 1-0. 8 
^A^ftt 1 - 1 O^yHS*. ft^ L< i*0. 0 5-0. 
5^-yu-SSt 1 -3^/u^ffl^ffl^^o 
[0 0 10] ±|S^n^ni^ryWt U-Ctt, *»3ft»b 

ctas-cta, a: 
[ft 7] 

o 
II 

X-C-OR 1 

Kt, R 2 l^@mS^^'Urv^X^ctv^ry^^y^S 
Xi^nyyl^^f, ] T^t>$tiafb^ft 

t^ffl^b^^o R 2 -e^t>$ti5 rfigissr^ru-c^ 
Tt> J:v^r/^^y^SJ <^ rry^ywSj t LTii, ^Jx. 
f^^^/V, ^^/V, n-^ntVv, n-7f/^ if (OC 
^eTy^y^ftf^ffl^^tiSo y^yK 
##*U\ R 2 T-S^$tLS rg^g^^LTV^Tt 
iv^Ty^^y^Sj co rg&gj irLTfi, «itf, C 
1 _ 6 7y^/H (Wx.fi, ^^yu f n-7n 

fcWftif) , C^eTyu^^/uS (0jJx.fi, t*3.yU, 1 
-yn^^yu, 2-^r^yL-ftf) , c,.^^^ 
S (0Jx.fi, ^f-3./K l-ynt 4 x;u, yn/^^yU 
ft if) , ISS^f lt^Tt)J:^7xxyVl, hiJ^ 

yu, ^yyuftif^ibSfin-S lftv>L3<S^ffl^e>Jx 
So iE^x^/wa^LT^Tti^illftSt LT 
fi, c^T^jvm m%,\i, ^f-yK ^f-yK n- 
^ntVwftif) % /no^vjB^ (0Jx.fi, 7yu*n, 
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n , C^T^*^* (#J*tf, 

(4 h^fi/73i-^) *3vK 5?7i=/P>f^ 
2, 2, 2- h y ^nnxf/K 2 - h !J ^ U 

[0 0 11] xr^bJW^nyyi^HT}! 09 
fflfttt, 3- [ (R) -l-tKn^>xf/U] -4- 

tt-2-7^y y l^/WcttLTiiSti ~i o^e 
»*L<tt2-6 j e^ft-e*>5 0 

ft. 3 - [ (R) -l-tKn^>xf/v] -4-S* 

-2-r*^y > 9 fb^fe [i] ©SWfc**if<o« 
ftftoaiMcio-c»45*s, »»-2 ot;a>e>i o o 
t, »*L<ttoA>e>7o l t:-e*>ao k«*hu4Sj&» 
ft, JWHtefc, ft** [i] ^831, 4*5±tf»«E*? 

[0012] #3SW<B#ifcn, ®Sfc&SS$*T*xi?T 

iCioT, *0*fe*T*»oWUNc3- [ (R) -1 

Kd77^ (SIT, T H F £ S&i") , v^^if^, 1, 
2-v^ h^v^^:/, 1, 2-i^x 

StS^^vK Sa^nt^, 
if) , «fblcS|l («*tf, ^-tfy, h/u^v, *v-u 

F, 1,2-^h^r^x^y, 
[0 0 13] *R*-C«v>6h6«Ko*tt, MK&J: 

3 - [ (R) -1-t Kn^fv/x^] -4-g&- 

2 - 7ffv?; y^igia o TS45^ 3 - [ (R) 
-i-tKo *v^?vi/| - 4 -sift- 2 -mf-its 

>1 glCftLT, «»l-5 0 0ml, #£L<fi5-l 
OOml-Cfc^o #EJE"?tt* SJSiSS+iC*5V^Tffl^5 
IWb^^ [II] <D3&<D&tiLtf%<ktZ>Zi:\*K\<\ 
i-ftfrh, BWfc^»03fi^affitk5i*tt, toft 



[ (R) -l - (n&3d-**>;fr;Wf=-/^*v/) 

[fc8] 

0C00R 1 



r\ R 2 immtmnM£^-tz>o ] 

[0 0 14] **w-e#e>tt5 3- [ (R) - 1 - (B 
ft^S^/i^^**^) 3i?Vkl -4-B&-2- 

If, ^fnf>f^/l/X (Heterocycles) 2 5# 2 2 1 
I (1 98 7) , yDr^yty if irSrtA' 
^T^-r>< $"7 i>^/<> (Bulletin of the Chemic 
al Society of Japan) 59t 1 3 6 3B (198 
6) , f h7^KoV^-X (Tetrahedron Letter 
s) 2 5t 2 7 9 31 (1 9 8 4) , 0, 2 6* 8 
91 (1 9 8 5) , *r$iJfl> 7r-^>a , )7^^ 
y/l^T^f V (Chemical &; Pharmaceutical Bulletin) 
37# 2 3 3 81 (1 9 8 9) , ^t-t/U ^ 

i/a> (Journal of the Chemical Society Chemical C 
oramunication) 9 0 81 (1983) , PL 8211 

(1 9 8 9) , ^fr^jl (Helvetic 
a Chimica Acta) 69t 1 5 7 61 (1 9 8 6) 
BRB3 62-263183, P15 7- 1 4 6 7 7 7, 1^6 
4-22880, ^6 4-2 2 8 8 0, 1^61-474 
89, IB163-303981, 1*363-287779, 
(1163-188662, [^60-104088, [^64 
-4 3 9 8 6, ftfflW- 1-197483, 1^3-167 
187, 1^3-163081, (^2-300187, R| 
2- 1 4 9 0, »JH¥2- 1 7711 8ftiflCE«©* 

[0 0 15] »T^»Jfc«j3itJ8#%«|-e*»W*:4b 
rsfco-ettaiv^ KT<0#%«*5j:tf|lll6«^NMR 
r^a:^- (Gemini) 200 (200 MHz) 
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d : h 
q : {7 VJ^T y Y 



J : *y7V ^>f 



s : ^1^7 h 
t : h^l/y h 
dd : ^l/^f 
h 

br : tgJkV^ 
[0 0 16] 

(3R, 4R) -4-Tir h**>-3- [ (R) - 1 - 
t Knarv'ai^] -2-Tir^vV^ (1. 0 6 g) 
»^DD^y|»U *#T^Si?ft/^<b 
^ / t°y (1. 4 7 g) ^DX., igu 
\^-C* nn^f^ (3. 1 8 ml) (Dis? vu * $ y 

mm (i o ra i) t5B*raa»itT«Tufc. armr^ 

1 : 2) -MHMMM-at, (3R, 4R) -4-Tir 
h^>-3- [ (R) — 1 — (7!)/^^^;^-^ 
:r?vl/] -2-Tif^vW^O. 0 5 4 g, 

(3R, 4R) -4-Tir h*v— 1 -T 9 
;U7$=l/U-3- [ (R) -1-t Kndrv^xf;l/] -2 
-7*f^y#o. 3 3 2 g&t>* (3R, 4 R) -4 
-Tir 1 -7U/Ut^^/WfeU- 3 - 

[ (R) -1- (7yA'**^^#=/l/**i/) 
/V] y^o. 4 3 5 g'&btltZo 

(3R, 4R) -4-Tir 1 -7J/Ut*^# 

/Utf-yU- 3 - [ (R) ~l-t Kn^ri/xf;u] -2 
-Ttt*JS> : 

I R (Neat) : 2980, 1830, 1750cm' 1 
A H — NMR (CDC1 3 ) 6 : 1. 37 (3H, d, J=6. 2Hz), 2. 16(3H, 
s), 3. 19(lH,dd, J=L6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), '4.7-4.8(2H,m), 5. 3-5. 5(2H,m), 5. 97 (1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37 (1H, d, J=l. 6Hz) 
(3R, 4R) -4-Tir h^ri/- 1 -T V frttis* 
/U- 3 - [ (R) -1- (7!)/I/^^^fc 

I R (Neat) : 3000, 1830, 1750cm" 1 
l H-NMR(CDCl 3 ) 6 : 1. 46(3H, d, J=6. 4Hz), 2.13(3H, 
s), 3.34(lH,dd, J=l. 8 &;6.0Hz), 4. 6-4. 8(4H, m), 5.18 
(lH,dq, J=6.4 &; 6.0Hz), 5. 3-5. 5 (4H, m) , 5.8-6. 1(2H, 
m), 6.56(lH,d,J=1.8Hz) 
[0017] 2 

(3R, 4R) -4-Tir h*f-3- [ (R) - 1 - 
b Kn^ri/xf^] -2-T^^y/> (1. 0 4 g) 
OTTHF (3 0ml) IC*^U tf!J$*V (0.9 7m 
1) fcflOx., oWnn^J/i' (0.6 4ml) SrJSO 
i-C3 0t^«i$lt, i«fBSl:^on^87y^ 



(3.18ml) &3®mm. 3 0^28$ naat^u 

(51 N HC1 *rJlD*-C«9«*fc. WW§£#&U 

/usog, s^fvu-^f-^ 1 : 2) -cimw-s 

(3R, 4R) -4-Tir h^r^-3- [ (R) - 

1- (ry^^/^^^rv') -2- 

[0018] HffiCT 1 

(3R, 4R) -4-Tir h*v"-3- [ (R) - 1 - 
t Kn*^:rfyl^] - 2 -T-tff-^y > (5. 1 9 g) 
OTTHF (12 0ml) Kjgi^U 2,6-/^^^ 

(6.9 9ml) (0.4 8ml) ZMzL, O 

Wnn^87!l/l/ (3. 1 8ml) ^MT3 0tt' 
jft#Lfc 0 l^BJffilC^on^KT y^ (3. 1 8ml) 
*3EiSanflL 3 0 < C-C2«rlB«#Lfc. WET8ME9 
SLTWMl feMElcR!*^^ (2 0 0ml) 
IN HC1 (5 0ml) ZmjLXMVm iffco 
fifpfiSK«*SfK, 

y^y/H 4 0 g, BH^i^l/— 1 : 2) ~C 
(3R, 4R) -4-7t^^-3- 

[ (R) — 1 — (ry/^^r^/^'^^'» if- 
/U] -2-r-t?f-^/V*SKJtfetttt*t LT6. 9 5 
g (JKV9 0%) mbtltZo 
I R (Neat) : 2980, 1790, 1750cm" 1 
L H — NMR (CDCI3) 6 : 1. 46(3H, d, J=6. 2Hz) . 2.12(3H, 
s), 3.37(lH,dd, J=1.4 &;6.8Hz), 4. 6-4. 7(2H, m), 5.12 
(IH.dq, J=6.8 &; 6.2Hz), 5. 29 (1H, dq, J=10. 4 &; 1.4Hz), 

5.36(1H, dq, J=17. 4 &; 1.4Hz), 5. 85 (1H, d, J=l. 4Hz) , 
5.94(lH,ddt, J=10.4, 17. 4 &; 5. 8Hz) , 6.53(lH,brs) 

[0019] H*fe0»J 2 

(3R, 4R) -4-Tir h=^>-3- [ (R) - 1 - 
t Kndr^xf/w] - 2-Tif^vV >- (1. 0 4 g) 
SrK**^^^^ (3 0ml) (Cfg^U 
y (1. 4ml) teXxft'V i/y (0. lml) 
r^no*87y/U {0.6 4ml) Boitaotts 
#Lfc 0 lWl^nnWy^ (3.18ral) £ 
4lBli6ftltft. 3 0t-C2^fWU o «ET*«9* 
Lr»e>ixfca«t»cftM3i^u*5j:U!l N HClSrSD 

a^7f^7^- o>y #y/u5 0 g, sk^^ 

— ^-^V 1 : 2) -?fit§!H-£^ (3R. 4 R) - 
4-7irh^^-3- [ (R) -1- (7y/U**S/* 
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ttttfttUri.3 9g (K$9 0%) nbtitz. 

[0020] 3 

^>x^y oomi) Sr/a^x, igiRfcEJSLS&s-*- 

St (3R, 4R) -4-Tir h^rf- 3- [ (R) - 
1- (T5>l'**'5/*/UsB-/U**5/) -2- 

2%) #e>ixfc 0 
[0021] mmm4 

0ml) * nn^Rry /H£r£fl- 2. 5 6ml£ 

mm^Ri&L'&f&m-tz t or, 4r) -4-Tirh 
^ri/-3- [ (r) - l- (ry^^/^^t 

tl.31g (IR*8 5%) »e>Jlfc. 

[0 0 2 2] Hffiffl 5 
HJ6{R|11C»V^2, 6-/^v J ^O{^^0{C2, 4, 6 
-3!)^*ffl^5t, (3R, 4 R) -4-Tirh* 
*>-3- [ (R) -1- (T SJyu***>*/b*=y^* 
x^] -2-Tiffv ! yyi.2 5g (i|X*8 1 

%) 

[00 2 3] ^JS0iJ 6 

(3R, 4R) -4-Tir h3r^-3- [ (R) - 1 - 
t Kn^i/if/U] -2-Tif^vW (1. 7 3 g) 
^fflTHF (40ml) ICjg^U 2,6-A^^> 

(2.3ml) ^^Ut°])i>^ (0.0 8ml) %1B7L, 
WoB«p-5 hB^y^ (2. 1 6 g) SriD^L 
T3 0tta)$lfc, lBfBSi-^on^Sp-^hn 
^<y^ (2.16g) £4[s!iiMSe, 3 0^2^1 

/wfc.tt/lN HCl«rjbD*."CJB9 8«fc 0 ^$IJi£# 

*y^8 0g, i : i) xmm 

1-Z>h % (3R, 4R) -4-T-fe h*>'-3- 
[ (R) -1- (p-^hn^;u«^;^^ 

3. 0 1 g (IR*8 8%) »5>ixfco 9-8 Ot 

I R (KBr) : 3280, 1780, 1750, 1740, 1520cm" 1 
1 H — NMR(CDC1 3 ) 6 : 1. 47(3H, d, J=6. 4Hz), 2.12(3H, 
s), 3.38(lH,dd,J=1.2 &;6.4Hz), 5. 16(1H, quintet, J=6. 
4Hz), 5.25(2H,s), 5. 86 (1H, d, J=l. 2Hz) , 6.56(lH,br 
s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0024] mm&i7 

(3S, 4S) -4- [ (R) -1- (^7i-/Mf 
frit* 9 sl3fl'i£—A') -3- [ (R) - 1 - 1: 

Ko*5/aif-A'] -2-Tif^vV^ (1.06g) £ 
Sj&THF (30ml) fcSj&»U 2,6-/lo^> (0. 



7ml) *5<fctffy^> (0.0 5ml) £*nx.> Ot^^ 
on^Sry/U (0.3 2ml) ^tet3 0tt«L 
/to lWfilC^nD^ry^ (0.3 2ml) £40 

3 0tt2W)$U o «ET»«a*u-c 

ftbiiit&mzmm^7-/u&£xfi n hci^d^-c 

n7F/77^- ('>!)*^5 0g, ft»:n?vU-^ 
1 : 2) -e«»i-5t, (3S, 4 S) -3- 
[ (R) -1- (T y/U**S/#/l/#=/l'd-**>) 
/U] — 4 — [ (R) — 1 — (S^a^/U^fvU**^* 

Ltl.26g OR* 9 6%) ^#?>H/c 0 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-l 

1 H — NMR (CDC1 3 ) 6 : 1.27(3H,d, J=7Hz), 1.29(3H,d, 
J=7Hz), 2. 75-2.90(lH,m), 3. 15(1H, dd, J=2 k; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65(2H, m) , 4.95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m), 6.86(lH,s), 7.2 
-7.4(10H, m) 
[0 0 2 5] 

[ftUfl] »TKl**"fl«>»*«:*i-fc*lC, (3R, 4 
R) -4-Tir F^ry- 3 - [ (R) - 1 - fc Kn*$/ 
acfvi/] -2-Tiff-^y y^np^r y/utSr, 
«-«*S*3«tt5»fflC#«ET"CSfi?S-frfc^ (3R, 4 
R) -4-Tir h*v—3- [ (R) -1- (Ty^t 
*i/$;Utfzz.jl>tti,) ^/l/] -2-Tif^vW 

(G) , (3R, 4R) -4-Tir h^r>>- 1 -Ty/U 
^•^^/U^^/U-3- [ (R) -1-t Kn^e/xf 
/U] -2-Tif^vW (H) :fc<fctf (3R, 4 R) - 
4 -Tir h l-7y 3 - 

[ (R) -1- (TU^^r^^x^^^) 
;P] -2-Ti?^/> (I) COIR* (%) £^1% 
(3R, 4R) -4-Tir h^rv/-3- 

[ (R) -1-eKn^v^x^] -2-T^v?/^ 

(6mmol) 4r^«E (2 0ml) fc^UUE*ftl*.fcfft. 3 
0Wca^B75^ (24mmol) Sr 3 . 5 «fMd^tt 

fflTUfco 3 ot:-e2^rasjE&ft, ftB^fvu-eflrfc 

L, IN HCU *-Clfifcffi#Lfc 0 

(G) , (H) (I) <b£**h 

PLC-eJWELftft**©tt**r»HLfc. (S 

H P LCOM : # 7 A : Capcell pak C 18 
^m§§ :UV (2 1 8nm) 
SfiiS : 1 . Oml/min 
[ft 9] 
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[0 0 2 6] 



0C00CH 2 CH=CH a 



OH 



^JL^OCOCH, 

J-NCOOCH,CH=CH, ^-NCOOCH ,CH=CH , 



OCOOCHjCH=CH, 
^JL^OCXH, 



(G) 


(H) 




CD 






i J 












m 


* (%) 






mm mm 








No. 




G 


H 


I 


1 


f J'/ y+2,6-*f-y y THF 


90 


0 


0 


2 




90 


0 


0 


3 


» 1,2-'/ 


92 


0 


0 


4 




85 


0 


0 


5 


f J-/ y+2,6-3!)'/ y THF 


81 


0 


0 




ey^y thf 


47 


0 


0 




4->' D'/V CH 2 C1 2 


3.5 


21.5 


21.3 



U^TVr"^ (Bulletinof the Chemical Society of J 
apan) , 5_9 , 1 3 6 3 (1 9 8 6) 

(Si) ^mm^^m^^tizx^x, 3 

- [ (R) -1-fc Kn*i/m9vu] -4-g&-2- 
^fiEtBI#iirtffl4 3- [ (R) - l- (B»* 



^B*tLttffl43- [ (R) -1- 
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